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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a low-viscosity 
liquid crystal compound suitable for a liquid crystal display 
element, excellent in negative anisotropic value of 
dielectric constant, optical anisotropy, voltage retention, 
stability and compatibility, containing a specific structure 
in a skeleton structure. 

SOLUTION: This liquid crystal compound containing a 
structure of formula I [G is a 1-6C alkylene, O, S, Se, a 
(1-10 alkyl-substituted)imino, etc.] such as a 
3,4,5,6-tetrafluoro-9,10-dihydrophenanthrene-2,7-diyl 



group in a skeleton structure is shown by formula II [R 1 
and Y 1 are each a 1-20C alkyl, H, a halogen, cyano, etc.; 
X 1 to X 4 are each a signal bond, (CH 2 ) 2 , CH=CH, CX, 

COO, etc.; rings A 1 to A 5 are each a group of formula I, 
trans-cyclohexane-1 ,4-diyl, 1,4-phenylene, etc.; a 1 to a 5 
are each 0 or 1; a 1 +a 2 +a 3 +a 4 +a 53 1]. 
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TV>Tfc<fcV>l, 4 -^c^UVSr^U Z 4 &VZ 5 fi 

#**fiirLT, -c = c-, -coo-, - (CH 2 ) 2 

-CH = CH-XW^*U Sfc* ^tlb© 

«tv> 0 ) 

[0 0 2 9] [9] m-f&'At Lt, ffi [1] ~ 
2) &l>* (13) ^5>*5fk^W^b31tR**LSft^ 



[0 0 3 0] 
[ftl6] 



R 7 (Q 9 )-z 6 -0" r8 

R 7 ^>Z 6 (Q 10 >Z 7 -^-R 8 
Le U L7L7 



(11) 
(12) 
(13) 
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[0 0 3 1 ] (5£«K R 7 ^t/R a fi#^^i: LT^Sfft 

S U*v ^ l (B£A±co * ^ v ySfiSif^Xfi- CH = 
CH-^B*$jh,TV^Tfc<fc<, r^7/^;>S 

t±< , $tQ 9 RTfmQ 10 te&*l&±LL,X, h^V*- 
V^u^^r-^V-l, 4 -i/J /l-Xfe 1 , 4 -7x^1/ 

Rt^Z'^^^LT, - (CHJ a -, -COO- 

[0 0 3 2] [10] ^-fiK^i LT> JS [1] ~ 




(1 1) , (1 2) S.^ (1 3) foh*£Z>fc&®>mfrb 
»R3*i5ft^ftS:'>ft < i: 1 1 «B$St 4 r i Sr«f 

(in n-^»iLt, as (i) ~ (4] mvttfr 

^iLT> 11&8E-)R5S (6) SO* (7) a>e>*5{t£- 

*=*»iU, WE-IRS (8) , (9) &U*(l 
O) *»F>*5^«lWA»6>3B«SixS^»S:^*< t 

[00 3 3] (12] Wi-f&fttL-C, m (13 ~ 
( 4 ) ^{sr*^ l mz-fcmoit&Vo&'Jrti: < 1 1 l S 
JB#*U f-^iLT, «rfiE-«* (3) , (4) 
&t* (5) *»6/i6^*W*»e>3B«4$nS^*»Sr^' 

(6) (7) ^Fj^Sib^^PjSlR^nS'ft:^ 

irt l«S^#U mw&Lftk Lt, flfflH— 20 
jHfA (8) , (9) RXI (1 0) frbt£Z>fc-&mmfrb 

(i 3) a$ (5] ~ (i 2] «oftr*i.a> i qficette 

(14] SB (5) ~ (13] *©ftr*L*» 1 *JC|S*K) 

[0 0 3 4] fg (9] JRftt«B (1 O] JS<©$BWtt, N 
S! (A e #*) <o*fitt**»c:B8-f *38Wr?*>« 0 N§! 30 

v>m&m&®\*. - 17662 5%~&m 

* (om^ttx-mmx-^ z> a *fc, a? (6] s (7) , 

[8], (11] RXF (12] ^©SiliPS (A £ d s 
IE) ©»iftttfiR«»^BB-*-5*W^*>SiJ s , £©J:5*P 

i&^coltffl s Drift 5 b1* , 

ttS»©3yhc-/i4tprii:/i5 0 40 
[0 0 3 5] fi-t&flSitf |rHfrfSro-^5C (1) T-3E£;h, 

5*$sw<£Kb£-W;:*3^-c, Gtt^*^i~6ror/u^ 
Kflf, SSftiS^, ti/>|g^, tK^^F-* 5 

^iSt$Cl~l OroT/l^^T^&^HTI^-Cfc «fcW 
1 <BU1±«tK^^^^^^^c 1 ~ 1 0 (DTt^* 
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s^, -c=c-, im&.±<o*.mm*i>mm&; 1 ~ 1 

OWT^^/i'ST-g^^tuTV^Tt. J:v^>!J uyS, X 
(4 1*= u yl t-Ift $ ttT ^ ^ T t> <fc 1/ \ 
[0 0 3 6] #^mit4"('-^ (1) -r-3££*L5fi|jg 

Afttfj^Kt, EiT«SSr^-rr i^-e#S 0 -CH 

2 n (CH 2 ) 2 n (CH 2 ) 3 % (CH 2 ) 4 

- (CH,) 5 -> " (CH 2 ) 6 -, -CH 2 S i 
(CH,) 2 -, -Si (CH,) 2 CH 2 -, -S i (C 
H 5 ) 2 - N -CH 2 S-, -SCH-, — CH 2 SO 

-SOCH-, — N (CH,) -N (CH 2 C 

H,) -CH=CH- > -C==C~, -COO-, 
-OCO-, -CH 2 0-, -OCH 2 - N - (CH 2 ) , 
O-, -O (CH 2 ) 3 -> -CH=CHCH 2 CH 2 -, 
— CH 2 CH = CHCH 2 x CH 2 CH 2 CH = CH 

-CH=CHCH = CH- V -CF 2 0-, -OC 
F 2 -, -CH=CHCH 2 0- -OCH 2 CH=CH 

-CF = CF-, -CH 2 CF 2 -, -CF 2 CH 
2 -, - (CF 2 ) - (CF 2 ) - (CH,) 2 

COO-, -OCO (CH 2 ) 2 -> -CH= CHCOO 
- N -OCOCH = CH-, -CH=CHCEC-, - 

c = cch=ch-, mmm*. f&nm*. twyg^ 

M-so- 

[0037] (1) xm£frz>mm 

4§£\ Gtt, -CH-, - (CH 2 ) 2 -. - (CHJ 

3 n (CH 2 ) 4 \ (CH 2 ) 5 ~~ n (CH 2 ) e 

-CH 2 S i (CH,) -S i (CH,) 2 CH 2 

- N -S i (CH,) 2 -. -CH 2 S- N -SCH-, 
-CH2SO-, -SOCH 2 -, -N (CH,) — „ - 
N (CH 2 CH,) -CH=CH-, -COO-, - 
OCO-, -CH2O-, -OCH 2 -, - (CH 2 ) ,0 

-o (chj mmw^, mmm*. x^-s 
[oo3 8] — «a (2) x*m£tbZ&ftw<Dfc&m(D 

»*Lv^«SrJBilT^-ro — ®y£ (2) X*m£tiZ>fc 

ttsiif, aitis^. ^m^T-, -esc-, 

v^T t J: < x X^tih<DT/^^^^<o 1 {@J[^±co7k^ 
[0 0 3 9] (2) IZtel^X^RXfY^mZfr 



(10) 
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/ND7;^/^;>g > T^*y>f^**i/*, ^n7/W 

[0 0 4 0] R'XWY'coWi: LTJ:»9*ft:«j(-fi, « 
TCOgXf^T-^^-Tvl t^T*#^o -CH 3 . -C 2 H 

5^ CjHtx C 4 H 9n CsHh n CeHn^ C? 

Hi 5x C 8 Hi7 % C 9 Hi 9> CioH2lx CF 

1^2-* C FjH^ C Fj^ CH2CH2F ^ CH2C 
HF 2> -CH 2 CFk -CF 2 CH 3 , -CF 2 CF 
2 H, -CFHCF 3 , -CF 2 CF 3 , - (CH 2 ) 2 CH 
2 F N (CH2) 2 CHF 2> (CH2) 2 CF 3 ^ C 
H 2 CF 2 CH 3% CH 2 CF,CF 3> C F 2 C 2 H 5x 
-C 3 F 7N -CF 2 CFHCF 3 , - (CH 2 ) 3 CH 
,F, - (CH 2 ) 4 CH 2 F, - (CH 2 ) 5 CH 2 F, - 
CF 2 C 3 H7 N C HqC F2CjHs > (CH 2 ) 2 CF 2 
CHj N C F2C4H9, CH 2 C FjCHj n (C 
H2) 2 CF 2 C 2 Hs,, (CH 2 ) 3 CF 2 CH 3n 
10 0 4 1 ] -OCH 3> -OC 2 H 5 , -OC 3 H h - 
OC 4 H<k -OC 5 H„, -OC 6 H 13 , -OC,H I5 , 
-OC 8 H 17> -OC 9 H 19 , -OC 10 H m -OCFH 
2 , -OCFzH, -OCF 3 , -OCH 2 CH 2 F, — O 

ch 2 chf 2n -och 2 cf 3 . -ocf 2 ch 3 , -o 
cf 2 cf 2 h, -ocfhcf,, -ocf 2 cf h - 
O (CH 2 ) 2 ch 2 f, -o (ch 2 ) 2 chf 2 , -o 

(CH 2 ) ,CF 3> -OCH 2 CF 2 CH 5 , -OCH 2 C 
F 2 CF 3 , -OCF 2 C 2 H 5 , -OC,F 7> -OCF 2 C 
FHCF 5 , -O (CH 2 ) 3 C H 2 F ^ -O (CH 2 ) 4 C 
H 2 F. -O (CH 2 ) sCH.F, -OCF 2 C 3 H 7 , - 
OCH,CF,C,H 5n -O (CH 2 ) 2 CF 2 CH 3 , -O 

cf 2 c 4 h< k -och 2 cf 2 ch„ — o (ch 2 ) 2 c 
f 2 c 2 h 5n ~o (ch 2 ) 3 cf,ch 3 , 
[0 0 4 2] -ch = ch 2 > -ch = chch„ -c 
h = chc 2 h 5 , -ch=chc 5 h,, -ch = chc 

4 H 9s CH 2 CH = CHCHj, CH 2 CH = CHC 2 
H 5 . -CH 2 CH = CHC 1 H h -CH 2 CH = CHC 4 
H 9> - (CH 2 ) ,CH=CHCH 3 , - (CH 2 ) 2 CH 
= CHC 2 H 5 , - (CH 2 ) 2 CH=CHC 3 H 7 , - (C 
H 2 ) 2 CH — CHC 4 H 9n CH 2 CH == CH 2 . k ■ (C 
H 2 ) 2 CH = CH 2 , - (CH 2 ) 3 CH=CH 2> - (C 
H 2 ) 4 CH = CH 2 , - (CH 2 ) 5 CH = CH 2N -CH 
= CHCH = CH 2 , -CH = CHCH 2 CH = CH 2> 
-CH=CH (CH 2 ) 2 CH = CH 2 . -CH = CH 

(C H 2 ) ,CH = CH 2 , -CH 2 CH=CH (CH 2 ) , 
CH=CH 2> - (CH 2 ) 2 CH=CH (CH 2 ) 2 CH 
= CH 2 , 
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[0 0 4 3] -CF-CF2, -CH-CF 2> -CH = 
CHF, -CH 2 CF-CF 2 , -CH,CH=CFH, 
- (CH 2 ) ,CH=CF„ - (CH 2 ) 2 CH = CH 
F, - (CH 2 ) ,CH = CF 2 , - (CH 2 ) 3 CH = C 
HF, - (CH 2 ) 4 CH=CF 2> - (CH 2 ) 4 CH = 
CHF % - (CH 2 ) 5 CH = CF„ - (CH 2 ) 5 CH 
= CHF, -CH=CHCH 2 CH 2 F, -CH=CHC 
H 2 CH 2 CK ~CH = CHCH 2 CHF 2% -CH = C 

hch 2 cf 3n -ch = ch (ch 2 ) 2 ch 2 f, -c 

10 H = CH (CH,) ,CHF 2s -CH = CH (CH 2 ) 2 

cf 3n -ch = ch (ch 2 ) ,ch 2 f, -ch = ch 

(CH 2 ) 3 CHF 2 , -CH=CH (CH,) 3 C F 3 , - 
CH=CH (CH 2 ) 4 CH,F, -CH=CH (CH 2 ) 
4 CHF„ -CH = CH (CH 2 ) 4 C F 3 , -CH,CH 
= CH (CH,) 2 CH 2 F, -CH 2 CH=CHCH,C 
H 2 F > - (CH,) ,CH = CH (CH 2 ) ,CH,F, - 

(CH 2 ) ,CH = CHCH,CH,F, -CH=CHCH 
,CH = CF„ -CH=CH (CH,) ,CH=CF 2> 
-CH=CH (CH 2 ) 2 CF = CF 2> -CH=CH 

20 (CH 2 ) jCHFCHj, 

[0 0 4 4] -OCH 2 CH = CHCH 3 , — OCH 2 C 
H = CHC 2 H 5 , -OCH 2 CH = CHC 3 H h -OC 
H,CH = CHCA -O (CH 2 ) ,CH=CHC 
H s> -O (CH,) 2 CH=CHC 2 H 5> -O (CH,) 
2CH=CHC,H h -O (CH 2 ) 2 CH = CHC 
4 H 9 , -OCH 2 CH = CH„ -O (CH,) 2 CH=C 
H 2 , -O (CH,) 3 CH=CH 2> -O (CH,) 4 CH 
= CH 2n -O (CH 2 ) 5 CH=CH 2 , -OCH2CH 
= CH (CH 2 ) 2 CH = CH 2> -O (CH,) ,CH = 

30 CH (CH 2 ) 2 CH = CH h 

[0 0 4 5] -OCH 2 CF=CF„ -OCH 2 CH- 
CF 2 , -OCH 2 CF-CHF, -O (CH 2 ) 2 CH- 
CF 2s -O (CH,) 2 CH = CHF, -O (CH,) 3 
CH=CF„ -O (CH,) 3 CH = CHF, -O (C 
H 2 ) 4 CH=CF 2 , -O (CH 2 ) 4 CH=CHF, - 
O (CH 2 ) S CH = CF 2 , -O (CH,) 5 CH = CH 
F, -OCH 2 CH=CHCH 2 CH 2 F, -O (CH 2 ) 
2 CH=CH (CH 2 ) ,CH,F, -O (CH,) 2 CH = 
CHCH 2 CH 2 F, 

40 [0046] -C = CH N -CeCCH 3 , -C = CC 2 
H$ x — C = C C j H 7 > — C = C C 4 H 9> C H 2 C = C 
H N CH 2 C = C CHj % C H,C = C C 2 Hs N C 
H 2 C = CCjH 2> — CH 2 C = CC 4 H 9> (CH 2 ) 2 
CeCH, - (CH,) 2 C = CCH„ - (CH,) 2 C 
= C C 2 H 5 N (CH 2 ) 2 C==CC 3 H 7x (CH,) , 
CBCCA - (CH,) ,C = CH, - (CH 2 ) 3 C 
-CCH S , - (CH,) ,CECC 2 H 5> - (CH,) , 
C = CC,H 7 . - (CH,) ,C = CC 4 H 5 , -CeCC 
F — C = CC,Fs^ — C = CC 3 F 7> CH 2 C = C 

50 CF 3 , - (CH 2 ) ,C = CCF 3 , 
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[0 0 4 7] -OCH 2 C = CH, -OCH 2 C = CCH 
3, -OCH 2 CeCC 2 H 5n -OCH 2 C = CC 3 H 7 , 
-OCH 2 C = CC 4 H 9 , -O (CH 2 ) 2 C = CH > - 
O (CH 2 ) 2 C = CCH 3 , -O (CH 2 ) 2 C = CC 2 H 
5> -O (CH 2 ) 2 C = CC 3 H 7> -O (CH 2 ) 2 C = 
CC 4 H 9 , -O (CH 2 ) ,CeCH, -O (CH 2 ) 3 C 
= CCH 3 , -O (CH 2 ) 3 C = CC 2 H 5x -O (C 
H 2 ) 3C = C 031^7^ O (CH 2 ) 3C = C C4H9 N 

[0 0 4 8] -och 2 c = ccf 3n -o (ch 2 ) 2 c 
= ccf jx -ch 2 och 3n -ch 2 oc 2 h 5 > -ch 

2O CjHj x C H 2 0 C 4 H 9% C H2O C5H1K 

(CH 2 ) 2 OCH 3 , - (CH 2 ) 2 OC 2 H s , - (C 
H 2 ) 2O C 3 H 7n (CH 2 ) 2 OC<Hg N (CH 2 ) 2 
OC 5 H lh - (CH 2 ) 3 OCH 3 , - (CH 2 ) 3 OC 2 
H 5> - (CH 2 ) 3 OC 3 H 7 , - (CH,) 3 OC 4 H 9 , 
- (CH 2 ) 3 OC 5 H llN - (CH a ) 4 OCH 3 , 
[0 0 4 9] -CF 2 OCH 3 . -CF 2 OC 2 H 5 , -C 
F 2 OC 3 H 7 , -CF 2 OC 4 H 9n -CFjOCsH,,, - 
CH 2 OCF 3 , -CH 2 OC 2 F 5 > ~OCH 2 OCH 3n 
-OCH 2 OC 2 H 5> -OCH 2 OC,H h -OCH z O 
C 4 H 9% -OCH 2 OC 5 H lh -O (CH 2 ) 2 OC 
H 3 , -O (CH 2 ) 2 OC 2 H 5 , -O (CH 2 ) 2 OC 3 H 
7> -O (CH 2 ) 2 OC 4 H 9 , — O (CH 2 ) 2 OC 
5 H 1U -O (CH,) 3 OCH 3 . -O (CH 2 ) 3 OC 2 
H 5 > -O (CH 2 ) 3 OC 3 H 7s -O (CH 2 ) 3 0 C 4 H 
9 , -O (CH 2 ) jOCsHu, — o (ch 2 ) ( oc 
H 3> 

[0 0 5 0] -OCH 2 OCF 3N -och 2 oc 2 f 5 , 
-cocf 3n -cochf 2% -coc 2 f 5n -coc 
3 f 7n -coch 2 cf„ -ococh,, -ococ 2 
H 5n -OCOC,H h -ococ 5 h„, -ococ 7 

H 15 , -OCOCF 3> -OCOCHF h -OCOC 2 
F s , -OCOC 3 F 7 , -OCOCH 2 CF 3> -COO 
CH„ -COOC 2 H 5 , -COOC 3 H 7> -COOC 4 
H 9 , -COOC 5 H lh -COOCH (CH 3 ) C 
6 H 13 , -COOCH 2 F, -COOCH,CF 3 , -CO 
O (CH 2 ) 2 CF 3> -COO (CH 2 ) ,CF„ -CO 
O (CH 2 ) 4 CH 2 F, 
[0 0 5 1] frm^. ^May^iR^ v-T/S, 

[0052] (2) x-mzinzik&yHDik^M • 

3r WA'^v'S, ^nT^a^VT^a^VS, 7/W 



(11) 1 0-2 3 6 9 9 2 
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[0 0 5 3] — Mf^C (2) t^^tl^f^ft^Oil 
7^3^^I, 7A"5r~/l^ 

10 v\ 

[0 0 5 4] — (2) t?«*ix6fb^*©X\ 
X 2 , X 3 &t>*X*13\ mUft, ~ (CH 2 ) 2 -, -CH 
= CH~ > -C = C- N -COO-, -OCO-, -C 
H 2 0-, -OCH r> - (CH 2 ) 4 -, - (CH,) 3 
O-, -O (CH,) N -CH=CHCH 2 CH 2 - S 
CH 2 CH = CHCH 2 N CH 2 CH 2 CH— CH 
- N -CH=CHCH = CH-, -CF,0-, -OC 
F 2 - N -CH = CHCH 2 0-, -OCH 2 CH=CH 
-CF = CF-, -CH 2 CF,-, -CF 2 CH 
20 2 -, - (CF 2 ) 2 -, - (CF 2 ) 4 -, - (CH 2 ) 2 

COO-, -OCO (CH,) 2 -, -CH = CHCOO 

-OCOCH = CH- > -CH = CHCEC- X 
li-C = CCH = CH-tfe6 0 
[0 0 5 5] (2) "C«S*b6fl;«*«>flS*«l- 

xni, $M££\ - (CH 2 ) 2 -, -coo- x -oc 

0- x -CH 2 0- N -OCH-, - (CH,) 4 -, - 

(CH 2 ) 3 0-, -O (CH,) 3 -> -CF,0- - 
OCF 2 -, -CH 2 CF 2 - N -CF,CH 2 - N - (C 
30 F 2 ) - (CF 2 ) - (CH,) 2 COO- X 

fi-OCO (CH 2 ) 2 -r*fc£^i:as£?*Lv\, 

[0 0 5 6] — Jttzt (2) T*S*b£fl^4»<£>»A\ 
«A\ «A\ SA\Rt/gtA 5 0Q|*K *(B:IB— Ofifflffa 
(D—tBt^ (1) T^SttSmX'fcSo A^f-fi, JL^T 
I^LfcSi^tf htl&o 3, 4, 5, 6-7F77/l^ 

-f/K 3, 4, 5, 6-7F7 :7A-;^n - 9 -^^ri^- 

9, 1 0-v>t KP7xt>-h 2, 

3, 4, 5, 6-rF77/^P-10-^y-9- 

40 ^1^-9, 10-^t Kn7xtyhI/y-2, 7- 
/K 3, 4, 5, 6-7b77/Vto-9-f7- 
9, 1 0 —*JK Kn7xfy F^y- 2, 7-v?>T/K 
3, 4, 5, 6-7h77;^n-9-f7-9, 10 
-i/t Kn7xfy hl/y9 - t^V K— 2, 7-^ 
/U, 3, 4, 5, 6-T V7 7J^v-9 , 9-^^^ 
/U- 9 - 9, 1 0-v^t: K^^rc^V h l^V- 

2, 7-v^-f/K 3, 4, 5, 6-7h77;Vtn-9 
H-^/U^-U^- 2, 7-v^-f/K 1, 2, 8, 9-x 
h7 7/UtP ^y/ft7x >- 3, 7 - i/>T ;K 

50 1, 2, 8, 9 - 7 h 7 7/^o ^V/f t7i^ 



• 



(12) 
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1, 2, 8, 9-"rhy 
y/^uiy^<^i/yy^-3 f 7-vMVK 1, 2, 

8, 9 —T h7 7/VtP- 5, S-^^f/W^yy'v' 

7-vM/K 3, 4, 5, 6-fh7 
^■n - 9 H-^/W^y'— /W- 2 , 7 -SM 

3, 4, 5, 6-7h7^tP^y/ [a, 
c] v-^n— r/^V-2, 7-vMVK 3, 4, 5, 6 
-rF7 7/^n^y/ [a, c] n ^ * V- 
2, 7-vMVK Rtf3, 4, 5, 

[a, c] ^dMrtfV- 2, 7-vMVUo r*l 
b 0««3t^ei4T*&o T fc <fc V \, 
[0 0 5 7] ±IB«^C0*T*»*LV>St LTtt, tfv- 
[i. l. l] ^V^V-l, h^V 

l-^V-l, Sl^l, 4-7x^1/^5 

[0 0 5 8] MWi-ft l-V77-h7^~^ 
n-^3rU->-— 1, 4— SM/K 2, 2-v ? ^yU^-a-h 
7l/X-i/? u^^fif^- l , 4— S^/K 
n^D^drt-l-xy-l, 4— S*>f/K 2, 3 — 
S^/U^u^Vi? V- 1, 4-S^f/K 2 -v? 

^ u u fc*v^ u [i. i. i] 3— i^-f 

4-v^/K v-^ n^^ri^- 1 -mv- 1 , 
4-vM/K 1, 4-:7^~V>\ 1, 3— v^^rlfV 
-2, ^ 

i/V— 2, 5— S^/K t°7v?V— 2, 5— v^/K fc° 

rh7tFPt: 0 7y-2 ) 
1, 3-v^T>--2, 1, 

3 - ^-^TV- 2, 5-^>T/K St^tf */9 u 
[2. 2. 2] tf-^^-l, 4 — A- 0 

[0059] -j&ifc (2) -c*Sixs<t*»<o{b^W ■ 

\ SA'&t/gtA^fflfcL^Stte, -fe^: (i) -c* 
(09;Uf3, 4, 5, 6~7h7 7;Uto- 

9, 10-v ? tKo7styM/y-2 J 7-v^f/U) 

-cfcsas, *tte>^osa-c, «a\ sa\ mA\ 

£>*b5 0 l-^y-F^^-^n^t^-l, 

4— vMVK 2, 2 — i/^/l^u — V 7^-^^ 
^rU-V-l, 4-v^f/K 2 -^/Usd-dv^ n>^^^- 
1 -m V — 1 , 4-v^/K 2, 3 -v^/U^n-^Vif 

1 , 4-S^f/K 2— ^pp^p 

ci. i. n^y^v-i, 3 -sma^ sjk^tk 
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TV^t>£i^g£ tt, tfv^a (1. 1. 1] -<v* 
V- 1 , 3-v^/K h7V^-^ u^3ff-V- 1 , 
4-v^-f/K v-^ n^^ri^- i -mv- l , 
/K 1, 4-7x^Uy, 1, 3 -v^^r-tf-V- 2, 5 

2, 5-vMVK \*})?*J^—3, 6-vM/K 
t KPt°7y-2, 5-vMVK 1> 3-^f7y- 
2, 5-vMVK 2, 3 -*/7 }V0rv<l/Ml/- 1 , 4 
10 -v^/K &(/l, 3 -^^^TV- 2, 5-v 5 ^ 

[0 0 6 0] -J&iS (2) ^*S;h,S{t^»tf>*<Z>R« 

g|A\ f A\ «A«XV«A s t;i#* L^attt, -«5t 

(D -e*£*t£S (0!l;tfc£3 f 4, 5, 6-xh^^ 
yV^-n-9, Kn7xfyM/y-2, 7 — 

vMVW) "CfeS^S, **L*>E«*<Z>»T*, SA\ g|A\ 
SA\ SRA 4 Xt/aA 5 ^»* LV^i LTJ£*T«-*-r 
flRj&s^tf fe*x<5 0 l-v'7y-F7^-^n^f 
20 V- 1 , 4-vMVK 2, 2-v?7;^P-f7y7- 
l/$ n^^+hv — 1 , 4— v^/K 2-7/VtP^P 
^.arif- 1 1 , 4— v^/K 2, 3—^7/^ 

n^vifv-l, 4-^/1^,^1/2, 2-^^nntT 
i/^n (l. l. l] -O-^V-l, 3-^/K ^± 

-1, 4-^/^, v-^ u-^^r-th— 1 -m v- 1 , 4- 

30 [0 0 6 1 ] M«« 1 ~4 lc:E*^*38M^b^*fctt» 

m&m&tm*. t r> t>vy^mw 2-176625 
[0062] 1-4 tciiattco^w^b'&ttfiflii 

50 *W<ofb*»^W+S«ixfcWtt**fia*»l-5ft < R 
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[0 0 6 3] f&jfcJB i ~4 tcfBe©*«Mc?'ft:-g-«btt. 

1, 4-^/HR<S«>*i»«Jft«r«Ffc*^«R5ttS:*<-S- 
trt**WW*ttfJ:v\i J: 9 » L < KWTixtf , — «a 
(2) vm£tiz>*$&wcDib&m-t, R\ Y\ X\ 

X\ X\ X\ gtA\ SA\ 8tA\ SA\ 8RA\ 
a', a', a\ a 'SO 1 a 5 £rji|$JI-:g#?"t"£> £ i "CBf 

a¥L<KWi-4x»f» «A\ «A\ «A\ atA 4 Rt*S* 

a 5 5rs«)(-5i^-r5w^T'esf^s*tttt^p^-rs 

■54§^li h7y^->^ n^drlhi/- 1 , 4-vMVl^ 

[0 0 6 4] tnntJS i ~ 4 icffi*©*«Mrofls^'»tafir 

r £ as-e# So i ~ 4 Kic«fca>*jB9!a>fc64fer2 

[0 0 6 5] gjijfcjg i ~ 4 i-IE«w*^Wwft;-a-%«S 
co^Srig^JI-al^-r 5 E £ -C-*:<Dffi 5 

[0 0 6 6] rwiplci, tt^l ~4 |if2«co*^BJ * 
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i***^** £ <bt>T'#5o W*.«r, **M©{b* 

f*\ 7 6 6 2 5^«^fE«^tvT^S<fc 

5 *StiLgil^^'^ IPS, ECB (HANXIiDAP 
f) , DS, GHXttPCf) , Hfclt#S¥2-l 
7 6 6 2 5#-4*$ft»rfE®<*;h/0>.5 J: 5^SitCElRj^ 
IPSttfflffS. U*>U ^titffl^ttffl 

20 *lfi)c^^fflV^#a^*^ (^Jxtt\ TN, S TN, 
XltTNSr-^ — -Xli LfcAM (TFTXIJMIM) ^) 

[oo6 7] j^t, &&m<z>m&mi&mz.MLxnm-r 

So *«?Hc:»sa*ilifiK«tt, If l ~ 4 (DfRinyS- 
^fE«groft-g-ife<D^^< tt> imm&0. 1~99. 9 

mm%<7>m&x-£m-rz>z. «&&*H4&3ggi.*L 
30 zm&tn&m*. t**jj i ~ 4 ©ro*xa»KfB*©'fi5£-«> 

ft©iK)I^Ct-«S; (3) ~ (13) T'^^ix5{b 

JRA (3) ~ (5) X-mZfrZit&Vot UT, 0*L< 

BtrlEirlS]— Olc*<lr«-ro ) 
[0 0 6 8] 
[ftl7] 

40 



# 
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R 

R 2 
R 2 



(3-1) 

1 (3-2) 

1 (3-3> 

R 2 Q-CH 2 CH 2 Q-Y 2 (3-4) 
F 

R 2 Q-CH 2 CH 2 ^-Y 2 (3-5) 
F 

R 2 ^>CH 2 CH 2 0KY 2 (3^> 
F 

R 2 <3-COO^Q)-Y 2 (3-7) 
F 

R 2 <3-COO^-Y 2 (3-8) 
F 

R 2 Q-COO^-Y 2 (3-9) 

« 2 OO^ y2 {4 - 2) 

« 2 (K>4 y2 <4 - 3) 

F 

R 2 CK>CH 2 CH 2 <QKY 2 (4-4) 

F 

R^(X>CH2CH 2 ^-Y 2 (4-5) 

F 

r2 OO ch ^ ch 20- y2 (4j6) 

F 

F 

r2 OO c * h *C^ y2 < 4 -«> 

F 

R2 (X>°4 H B0- y2 c«> 



(14) 
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r2 C^C^ C0Oh O^ y2 ( 4 - 10 > 

F 

* 2 OO coo O y2 (4-11) 

F 

r2 OO co °-0- y2 <*- i2 > 

F 

R 2 <3-CH 2 CH 2 -OhQ-Y 2 (4-13) 

F 

R 2 OCH 2 CH 2 <>H0-Y 2 (4 " 14> 

F 

R 2 OCH 2 CH 2 O0-Y 2 

_ F 

R 2 <^-CH:CH 2 -(3-0" Y2 (4 " 16) 
^ " F 

R 2 <3-CH : CH 2 -<[>^-Y 2 (4-17) 

F 

r 2 O~ CH:CH 2~O~~0- y2 ( *- 18) 

F 

R^OQhY 2 (4-19) 
F 

R 2 <>C 4 H b O^Y 2 (4-20) 
F 

R 2 <>C 4 H 8 O~0-Y 2 

'^OC^C^ 2 F 
« 2 0-0-^ y2 



(4-21) 
(4-22) 
(4-23) 
(4-24) 



F 
F 

r 2 0~ cH2CH2 0~~0" y2 t 4 - 25 ) 



R 2 <3-CH 2 CH 2 Q-^Y 2 (4-26) 

F 

R 2 Q-CH 2 CH 2 Q^0KY 2 (4-27) 



[0 0 6 9] 



[ftl8] 
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r 2 0- c * h *0-O y2 

F 

R 2 0^ C *^0""C^ y2 
F 

R2Q-C 4 H 8 O-0-Y 2 
F 

* 2 0-0- c * h °<> y2 

F 
F 
F 

r2 O0- C0 °-0- y2 

F 

r2 0^ co °-^ y2 

F 

r2 ChQ- co °-0^ y2 

_F 
F 
F 

r 2 CK> cf2 °-0- y2 

F 

r^oq-ocf 2 -q-y 2 
r 2 CK>ocf 2 <>y 2 



OCF^ 



« 2 C^^ y2 
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(4-46) 



(4-29) R 2 0-C^<^ F Y2 (4^) 



(4-31) R 2 <[]>-CH 2 CH 2 .Q F -^)-Y 2 (4-W) 



(4-32) R 2 <3- CH 2 CH 2-QtO~ Y2 (4 " 50) 

(4-33) R 2 ^>CH 2 CH 2 hQ^Q^Y 2 (*" 51 ) 

(4-34) R 2 O- CH2CH2 0~0- Y2 (4 " 52) 

(4-35) R 2^_CH 2 CH 2 ^^0-Y 2 (4-53) 

— F F 

(4-36) R 2 ^3" CH 2CH 2 0-C$-Y 2 <4 " M) 

F F F 

(4-37) R 2^hQ^COO-QhY 2 (4-55) 

(4-38) R 2 0~<5c00-£>Y 2 (4-56) 

(4-39) R 2<^-Q:coO-Q^Y 2 (4-57) 

(<W0) R 2<^-^coO-^Y 2 (4-58) 

(4-H) r2^ H Q1 F coo^.Y 2 (4-59) 

(4-42) R 2<^_<^coO-QJy 2 <*-* 0) 

,4-43) R 2 O-O-^ F2 °-0- Y2 W> 

(4-44) R 2 0""^J'^ F20 "0" y2 (4_62) 

(*45) R 2 0-0-" 2 °^- Y2 (4 ^ 3) 



(0 0 7 01 



[<bl 9] 



(16) 
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F /=C~* 
CF 2 0-\_>-Y 2 

F 



* 2 o<Htf- 2 

r2 CK>^0- y2 



Y 2 



(4-64) 


r'O-OchjCHzhQ-Q-y 2 


(5-13) 


(4-65) 


^ChC^^O-O-* 2 


(5-14) 


(4-66) 


i f \ / M V > -C p 


(5-15) 


(4-67) 


r 2 0<>C> cf *°<> y2 


(5-16) 


(4-68) 




(5-17) 


(4-69) 




(5-18) 


(5-1) 


^rVO^CFaO^Q-Y 2 


(5-19) 


(5-2) 


r2 (x>^W yj 


(5-20) 


(5-3) 


^O-O-^CFaO^O 1 ^ 2 


(5-21) 


(5-4) 




(5-22) 


(S-S) 




(5-23) 


(5-6) 




(5-24) 



(5-7) 
(5-8) 
(5-9) 

(6-10) 
(5-11) 
(5-12) 



[0071] — w& O) ~ (5) x-mzixzit-g-m-A 

— (3) ~ (5) T~S£;h,5fc^tf>{£fflai;*, 
3ifto41ti:»Lto. 1~99. 9lt%W® 
fflT'^fflT-^SriS, »*L<lil 0~9 7li%, 
ffSL<IJ4 0~9 5li%T'W o Sfc, — tB& 

(s) ~ (io) *&a[f|gcD@#)*50 



SrW«i-*»*t-tt* (3) ~ (5) 

[0 0 7 2] *!6i©I«ii;ffl^f)lx5-fiS 
(6) ~ (7) -e^^ixS^4^ir LT, #SL<»i&( 

[0 0 7 3] 
Ut2 0] 



(17) 



r 3 O coo O- y3 

F 

R 3 <[>COO<5-Y 3 
F 

R 3 «Q-COO<Q>-Y 3 



COO 



R 3 <T>COO<C)-Y 3 
F 

R 3 -Q-COO<J-Y 3 

^OOO-y 3 

Ft 
R 3 
R 

k'O-ChQ^ 3 



Y 3 



[0 0 7 4] 
Ift2 1 ] 



N 



(7-1) 
(7-2) 
(7-3) 
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{6 - 1) R 3 <XX>v= 



(6-17) 
(6-18) 



(6-21) 



<6 - 2) *<X!kO+ (6-22) 

(6-3) R 3 <X>CH 2 CH 2 <>Y 3 (6-23) 

F 

(6-4) ^{y^y-cHzCHz^yr 3 ^.2*) 

F 

(6-5) ^(XJ-CHzC^^Y 3 (6-25) 

_F 

(6-6) R 3^)-CH 2 CH 2 -<Q-^>Y 3 (6-26) 

F 

(6-7) R 3^)_ C h 2 cH 2 -O-0-Y 3 (6-27) 

— - F 

(6-8) R 3 «Q-CH 2 CH 2 -Q~0- y3 (6 " 28) 

F 

(6-9) R 3^. CH2CH2 ^Q hH Q HY 3 (6-29) 

(6-10) R 3^ CH2CH2H Q^=^ Y 3 (6-30) 

F 

($ - 11 > R 3 ^>CH 2 CH 2 ^-0-Y 3 (6-31) 

(6-12) R 3^ H Q^ COOH Q_ Y 3 (6 _3 2) 

_ F 

(6-13) R 3£y^y coo ^Q_ Y * (S .33) 

^_ p 

(6-14) rt»<3-Q-COO-0-Y» (6-34) 

F 

(6-15) R 3^-y_Q_ coo _Q_ Y 3 (6-35) 

(6 - 16> R 3 CK>COO<>Y 3 (6-36, 

R'O^COO^ (6-37) 

r3 0^ co °-Q^ y3 (6 - 38) 

(6-19) R 3 CK>COO^^Y 3 (6-39) 

<6 - 20) r3 00- coo O-0- y3 

[0 0 7 5] — «s; (6) - (7) T*$ttS^4htt 
50 [0 0 7 6] — ttst (6) ~ (7) -«R3tLS4HMfe 



(18) 
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14, STN»VTNffl©«4»**&H«i-S»£-fc: 

tt, 1#^»*LV^-§-*T?*>So -«5t (6) ~ (7) 

s; (6) ~ (7) -?m£ixz>it&V!><D&.mmtz. stn 



34 



* 9. 9*ft%CO®fflT-ffifflT-#S^, $f*L<!4lO~ 
9 711%, <t <9»* L< J44 0~9 5fi*%-efc.5 c> 
[0 0 7 7] *^W<D^ifi^%l{CfflV^H5— 
(8) ~ (10) X-mZtlZlt&Vot L.T$f*L<f4W 
T©fl:^*S:*tfSi t«f5„ (R s RtfR'tei!5fE 

[0 0 7 8] 
[ft2 2] 



^ 5 


(8-1) 


r s «CIMO~ coorS 


(8-2) 


rS 0" cHzCH2 KZ)" r6 


(8-3) 




(8-4) 


r s o-o- rs 


(8-5) 


R 5 «0-CH 2 CH 2 -0-R 6 


(8-6) 


R 5 ^>C00Q-R 6 


(8-7) 


R6 <Q-0 Re 


(8-8) 


R 6 Q-COO<>rS 


(8-9) 


r 5 0- c = c- 0- r6 


(8-10) 


r H_ n ^ coo \J > ~ r6 


(8-11) 




(9-1) 


R 5 0-CH=CH-0-Q-R 6 


(9-2) 


r5 OKD HCH 2 CH 20- rS 


(9-3) 


« s O-OK> Re 


(9-4) 


RS O-O- CH 2 CH 2"0" R6 


(9-5) 


<KK>« 8 


(9-6) 


r6 C-ok> r6 


(9-7) 



3 



(9-8) 

(9-9) 
(9-10) 
(9-11) 
(9-12) 

(9-13) 
(9-14) 



(10-1) 
(10-2) 
(10-3) 
(10-4) 
(105) 



[0079] -f&& (8) ~ do) x-m&tit><t&Vti w&JiteR9imRij&m<DMm<omtti-e&m$ti&o * 
is, mmmgcj7&<D&ttm&'h£ < , tpmzm^t&<®) fc, o) s.^ do) T-^$K5{t^w4Sw 



# 



(19) 
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tt&mjj&m<z>mm<oB#)-?&im£ti,Zo (8) 
~ do) x*m£irz>ik-&-vo<ni£.mmi&mim£itz> tm 
§,mi$.v>)<7> l # v ^mm.i±&*% <%<o. $ < * 

(8) ~ (10) T**£;ft5ft;-&*ro&/Bfi:f3\ TFT 
ffl©tti6il^»£ISI8i-5i§£-fctt, #* L< ft 4 OS 
i%, <fc 9 if* L< (*3 5iI%yTffo5, S 
TNX»4TNfflO«*»fiK»S:«*-t-S»*-^f4, »* 
L < Ii 7 0 Jt*%WT\ i"9ff*L<fi6 0li%6lT 

[00 8 01 *38WW{KB%ia^-efflV^n-5— (BSC 
(11) ~ (13) ft$ti5ft^tLT^t<(i 

[0 0 8 1 J 
[fc2 3] 

F.F 

r7 0~0- r8 < 111 > 

F F 

R 7 ^O-C0O^Q-R a 
F v F 



36 



R 7 <X>coo<>r° 

R F 



F v F 



8 

R F 



7 {K> coo (} 



11-2) 

11- 3) 

12- 1) 
12-2) 
12-3) 

12-4) 

12- 5) 

13- 1) 
3-2) 

13-3) 



* [0 0 8 2] (11) - (13) T*tt£inzik& 

— »S: (ii) t?**HS^»«2«{b^i»-e&9, 

tt*tOlME^B«J-C«ffl**b5o -J»5£ (12) 

10 jews g wxttra #f *»*tt«oM® e wt^ffl £n 
5 0 -«5t (13) ^xzti&fc&m**-**?** ^ 

[0 0 8 3] — «s: (ii) - (13) -c^sjxsft;^ 

20 KK**5©t% 4 0fifi%J: } 0^ta< ftSirffi«BEffi 
»^U**<*5»^Sfc5 0 -«5t (ID ~ (1 

& (v-t#— :/) Sr»j»i-saw-e, — «s: (11) 

~ (13) T**n6ft***rPffl«>»fi»llffcH*i-6 
4§^fcfc6 0 r<0*^-«S; (1 1) - (1 3) x*3t 

30 [0 0 8 4] Jfc, *3BW<^*fijafigi»^«, OCB 
(O ptically Compensated Bi 
refringence) ffliKfaa^^^^lJ^f ^ 

£rp^ CtV (reverse tw 

i s t) smwcbktc* at^JStt^ttSraani-rso * 

[0 0 8 5] 
40 [ft 2 4 ] 



m 
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C 2 H 5 CHCH 2 0-Q-{])-CN 
CH 3 

C 2 H 5 -CHCH 2 -<Q-hQ^CN 
CH 3 



C15 



CB1S 



CsH^CH-O-hQ-COO^Q-CsH^ CWI21 



CH a 



CeHiaO-^^-COO-Q-COO-CHCsH^ CM33 



CHa 



C 3 H 7^3^0-0" CH 2-9 H * C 2 H 5 CM44 



CHa 



c sHii-O-O- C0 °-? H -O CM4S 



C,H 



2"S 



C 8 H-) 7 0 

C 2 H 5 



CM47 




CH 3 

CH-(CH 2 ) 3 CH(CH 3 ) 2 



C 8 H 17 COO^ 



[0 0 8 6] *$kW<r>m&%&f&<MX-\-&. iifn\ ~i%b<D 

5„ iaC^tV^Hi. TFTfflSVTNfflcKM 
4^-e$3ixtf4 0~2 00ji mCO^ffllipSi-SCO^^S 

S TNfflW^Mfig#J'CfcttfS6~2 0 *i 
Hf-H^TS L-l>\, 3X^5ETN (B i s 

table TN) fflfiO^^te, 1. 5 ~4 fi mW^lS 

[0 0 8 7] ^^©ifeifiSlltt, p«a~>T->^, 



40 



CN 



T-srf^iaurtxKy^-^s/ ^-^Mt^tT- (pn 
lcd) wt*$H5^y ■^-^■tfc^ B B B ^m^ (P 

DLCD) fflco?RB%iffi^t Utffflft5„ tco 
[0 0 8 8] ^KW^sffi^tt, «ffl^*)*T*P$S 

[0 0 8 9] if** 1 ~ 4 |CfE®(7)*|g^ro{b^f4-^ 

[0 0 9 0] 
[ft2 5] 



m 
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40 




H 2 





Pd/C 



f= F K F 

1 . sec-BuLi 

4 ^ CsH^-^ /)—<x /)-B[OH) 2 




A * ^ 




[0 0 9 1] E*T»-, ±fBW-g-fig«?§»-ov^Tlft?q-r 

vo^tmmznzo &&.<o{t&m** *mitmm-rbv 

** J: S SMI: J: t> » ^ 6©ft:-fr »^ i: «* $ tvs „ 

7 4 -T'cJ^e^t =f-jU— r\-7°xi t'/Vis? n^df-tj- 

[00 9 2) 



fct^e/Hftft (mo l/l) «4ttft**CA{ 
(Km^**t4ffi) 14, TK«>«ttiftA 85wt%iS 

mt&mi 5w t%t*»e>**fti««»*»e>©^H*ffi (2 

(4, Tfe^Sffi^ B 8 5 w t % £ mm^® 1 5 w t % 

-To 



[0 0 9 3] 
lit 2 6 ] 



* 9 -<^)-C0-0-^^-0R 10 

[0 0 9 4] ±15©— flS:5t-C^$;fV jSj;fcSg<Z>7/l'=*>'l' 
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fig* 



R» 


=c s 


H 7 . 


R 10 


— C4 H9 


2 7. 


6 


R» 


=c 4 




R 1C 


— C2 H5 


2 0. 


7 


R 9 


=c 6 


Hn * 


R 10 


= CH 8 


2 0. 


7 


R» 


=c s 


H 7 , 


R 10 


= C 2 H 6 


1 7. 


2 


R» 


=c 6 


Hn, 


R 10 


= C 2 H 5 


1 3. 


8 



10 0.0 



A e =— 1 . 5 

[0095] mm$k b o*a^ 

[0 0 9 6] 
[ft2 7] 




[0097] ±m<v—f&#:xm£ft, *fflor/^/vs 

R 11 =C a H 7 2 4. 0 

R 11 =C B H 11 3 6.0 
Rii=C 7 Hi6 2 5. 0 
R xa =CiHn 15.0 
10 0.0 

An = 0. 137 

[0 0 9 8] Hlfcftl 1 

2- ( h ^ 4 - n -Zfxo. * 

^/l^^ri/- 3, 4, 5, 6-7h77;>tn-7-n 

Kn7xfyM/y (7_) 

2-n-/^!j;U-3, 4, 5, 6-fh77;Vtn- 
9, Kn7xty h u>- (_2_) o^fiSc 

3, 4, 5, 6-7h77/l/tP-9, lO-^tKn 
7xtyM/y (2.) (2 5 2. 2g N 1. Omol) 
*— «frffc&* (6 0 0ml) fc.*#U - 1 O^l-^ii] 

l/c 0 raa*fc«t>*35se>, ^^tr/u^^^A (1 

2 0. Og, 0. 9 0mo 1) ^0X1, 
ftfeftflSb, Sfrfb^uy/U (1 3 2. 6g, 1. lmo 
1) S:3 0»m«TU I^M«r*2^«E«2L^o 
«#»T«* WlN^M (8 0 0ml) *fclR 
Ui^Al, ftv^h/^y (1 0 0 0ml) 
L/c 0 »5)itfc#«BS:* (8 0 0ml) T*«c^Lfc 

-3, 4, 5, 6-fh77^to-9, lO-v^fcK 
D7xtyhl/y (_2_) (80. 9g. 0. 24mo 
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1 ;IK^2 4%) Sr»fc e MS/3 3 6 (M + ) 0 
[0 0 9 9] i2g 

2- (^^- 1 -31 -A-) -3, 4, 5, 6 -"r V y 
^/i^n- 9, 1 0 -v*t Kn7xfy h l^V (3_) (7) 

»ia-cae>ixy u c2-n-^uy/u-3, 4, 5, 6 - 

v- h77;i/tn-9, 1 0 - v^t KP7xfy h 
(_2 ) (80. 7 g . 0. 24mol) RZf* 9 J —A* 

ooomi) <om&m\^ -i ox^x^mitmm-rh 

10 y^A(4. Og. 0. llmol) ^(DW^ 
*fcJWU 0 € C-C2«FlBSiCS^o SJC»T«, » 
£flT, KJCJR^i N«>*!iK (10 0ml) SrJP*., * 
V^p«^y-/uS:WBEa*Ufco RSI-b^^ (3 0 

omi) zmtLxfym^tzo nbtitzmmm&Tk (so 

0ml) T'^Lfc^ «6*«f[»^^^^A-eftj|ftS 
^rfco r id p - h/^V^/^>-^l7kfP^ 

(2. 3 g , 0. 0 1 2 m o 1 ) ^flPx.. 1 B#F»WPf^3S 

ithy^M^ (2 0ml) SrJnx.TR/SJKSrffP 
20 U Sc^T?*«««:#IRLfco #fc*tfcW*«Sr* (3 

0 0ml) "C*i*Lfc«* ^*fflEge^^V!>AT*K«l 
$iirfc 0 «BET-C»fflES:e*LT. 2- (-^V*- 1 - 

-3, 4, 5, 6 -y- V y yjvjrxi - 9 , 10 

-v>fc Kc27xtyM^V (3_) OftfiS^Sr^o 

[0 10 0] mzwc 

2 - n — ' <^^/U- 3, 4, 5, 6 -x h ^ :7/l^n - 
9, 1 0-^1: Kn7xfy h Uls (4_) <D&1& 
i2tt1l^tl/c2- (^y^-l-xx;l/) -3, 

4, 5, 6-f F7 7/U^-t3 - 9 , 10— S?tKP7* 
30 tVM/V (3_) ^ftSJiftl, 5%^7^9A#-#y 
(4 . 0 g) , ^/ — /I- (2 0 0ml) &l>* 
(2 0 0ml) ©a^MBTF* *f». #BE-C5«fW 

#ySr»*L, ^T^tta* U »jSS: 

D~» XmmVX, 2-n 5^/1^-3, 4, 5, 6 

— T" h^^/i^u- 9, 10-^t Kn7xtV hi/y 
(4j (11- 7g, 0. 0 3 6mo M^b^W 

1 5%) £r#/c 0 MS/3 2 2 (M 4 ) 0 
40 [ 0 1 0 1 1 |g 4 ® 

7- (2-n — ^>^vl^— 3 , 4, 5, 6-f h7 
^-n- 9, 1 0 -v>t: Kn7it^ h y A) fflK (A) 

S3i-C#e>ftfc2-n-^yf/l/-3, 4, 5, 6- 
T* h7 7/Vto- 9, 1 O — i/t Kn7ifyhl/y 
(A) (11. 6g, 0. 036mol) &tFT H F 
(7F7tKo77y) (6 0ml) tf>?g/g^|^ - 7 
S^-Cl . 5 6M(£> s e c-7 r f/U!)f 

(25. 4ml. 0. 040mol) ^30 ftXffi 
50 TU ^SilMSffUco JfcV^. RI?fiftT-KJS 
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hV * ^!\> (5. 6 g . 0 . 0 5 4mol) ^ 
THF (2 0ml) ^3 0^iTU *:(DW<£* 

&2N(DifcMm (8 0ml) i^P;t, 

(2 0 0ml) T'tttij L*: 0 ^^fc^g&rTk 
(150ml) Ti!fcj$-L*:f£, M^^^v^^T* 

i5fei^tt, 7- (2-n— <V^/l—3, 4, 5, 6- 

(A) 52g, 0. 0 2 6 m o 1 , 7 2 

%) £#fc: 0 MS/3 6 6 (M + ) 0 
[01021 »5g: 2-n-^yf/U-3, 4, 5, 
6--T h y 7 - 7-t Kn^v'- 9, 

Kn7xt^M^> (_6) <9£^5t 
3?4j£T^#^fr/c7- (2-n — <>-^/W- 3, 4, 
5, 6 — b 7 7^3rn - 9 , 1 Kn7xty 
h y /1-) Mm (_5 ) O- 4 7 g , 0 . 026mol) 

&mm (somi) k^t. 3omm%<Dm 

mitTkm^m (5. 9o g , 0. 052moi) &m 

J±7km& (10 0ml) ?r^Dx.T^^T-2B#^SiS^^ 
fc G flcl^-CKJSiKfc: h/l^V (15 0ml) ^flxTift 
WU #^n^*^^7k (1 0 Om 1 ) T^^Lfc 

m*mm^y*i/VJ*x*&m£tto mf±rxmm 

(*g/±i^ : S^n^Vt^— ■ y~;V/zsL^ J^;V= 2 0/ 
1) T*iiLT, 2-n-^^/U-3, 4, 5, 6- 
X h^^/^n-7-t Kn^rv-- 9, Kn 
7itV M^y (_6) (6. 07 g> 0. 018mo 
1 ;I&*6 9%) £r*#fc 0 MS/3 3 8 (M + ) 0 

[0103] mem * 



44 



* 2 - (h^V^-4-n-^°nb:VUi/^t2^^rv'/^) ^ 
fM^rv'-3, 4, 5, 6-7- h^^/^a-7-n 
9, 10-^tFn7xtyM/y (X) 

f5^#^2-n~^y^-3 ( 4, 5, 6 - 
7~ Yyy/V^u - 7 — t Kn3f 9 , 10 -i/K Kn 
7ityM/V (_6_) (6. 02g, 0. 018mo 
1) , THF (50ml) &U*N, N-i/yf"^/^ 
T^K (5 0ml) cD^^Tk^U 6 0%7k^ft^ 
10 (1. 0 8 g, 0027mol) &j)\)?tfc 0 # 

m^^tio WJ*7k#U h^^^-4-^n^-^^/U- 
n -Zfu n-.^-ihV' (4 . 34g, 0. 0 20 

mo 1 ) CQTHF (2 0ml) ^&£:igT Lfcf£, 7 0 
°CST^ML3^^^-it/c 0 &fcmT&. 50S*l££ 
^&£T-#£PU Sl£««3^1 C9^^^5*T- 

miEmmLt^m. 7k (6 0mi) ^px., #c^-eh/^ 

>- (1 2 0ml) T*tttt}L*: 0 ^btt/c^il^^Tk^ 

^ : h^^) . nk^^n&ik mm: v^y) xm 

lit, 2- ( h 7 ^ - 4 - n - 7 P a P^^r 
isAr) ^f;^i/-3, 4, 5, 6 -7^ h^/l^n 
- 7-n — 9, 1 0-v^t Kn7xtyhl/ 
V ( 7_) (3. 35g, 0. 007mol ; ift^s 4 0 
%) £r#fc 0 MS/4 7 7 (M + ) , A £ =-1 0. 
4, An = 0. 14 4 0 

[0104] mmmico^m^mcx, j^tcd^i^w 
&&&x$z> 0 

30 [0105] 
lit 2 8] 




3*10-236992 



[0 10 6] 



[ft 2 9] 



47 
R 1 - 



# 



(25) 




7 

~ P a 2 ^ J? P f 5 
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«WPl 0-236992 



C 3 H 7 

C 3 H 7 
C 3 H 7 
C3H7 
C3H7 

C3H7 

C 3 H 7 
C,H 



F 




F FF, F 





■v « ■ v r 



FF F 



OC 2 H 5 

OC 2 H 5 
OC 2 H 5 
OC 2 H 5 
OC 2 H 5 




C 3 H7 

C3H7 
C 3 H 7 



F F F F 

p FF.. F 



[0 10 7] 





[0 10 8] [ft3l] 



51 
R 



# 



(27) 




52 



ftmW-X 0-236992 



3 3 3 3 3 



C 3 H 7 
C 3 H 7 
C 3 H 7 
C3H7 
C3H7 
C3H7 
C3H7 

C 3 H 7 
C3H7 
C3H7 

C3H7 

C3H7 

C Z^7 



_ F F F F F 
F F F F 



C 3 H r 



[0109] 




fj} (28) 

53 

R 1 - -(a^x^a^xW^Ha 4 ^ 5 )- -y 1 

-a^ -* 5 



10-236992 



54 



C3H7 
C 3 H 7 

C3H7 
C 3 H 7 
C3H7 

C3H7 
C 3 H 7 

C3H7 
C 3 H 7 



[0 1 10] 




V Si(CH 3 ) 2 
F F E F 



C 3 H 7 
C 3 H 7 
C 3 H 7 
C 3 H 7 
C 3 H 7 
C 3 H 7 

C 3 H 7 

OC 2 H 5 
C 3 H 7 




(51) Int. CI. 6 

C 0 7 D 307/91 
309/04 
319/06 
333/76 
335/04 
345/00 
C 0 7 F 7/08 
C 0 7 J 9/00 
C 0 9 K 19/32 
19/34 



F I 

CO 7D 307/91 
309/04 
319/06 
333/76 
335/04 
345/00 
7/08 
9/00 
19/32 
19/34 



CO 7 F 
CO 7 J 
C 0 9 K 



R 



19/42 

G 0 2 F 1/13 5 0 0 




«P0B¥1 0-236992 



19/42 

G 0 2 F 1/13 5 0 0 



